
Europatsch s Patentamt 

European Pat nt Office © Publication number: 0 030 742 

Offic urope n des brevets ^2 



© EUROPEAN PATENT APPLICATION 

© Application number: 80108029.2 (si) Int. CI. 3 : C 08 F 10/00 

© Date of filing- 18.12.80 . C 08 F 4/64 



© Priority: 18.12.79 JP 16533679 

Date of publication of application: 
24.06.81 Bulletin 8125 

(a*) Designated Contracting States: 
AT BE DE FR GB IT NL 



© Applicant: TOYO STAUFFER CHEMICAL CO. LTD. 
7-7, Akasaka 1-chome Minato-ku 
TokyolJP) 

@ Inventor: Takitani, Masaru 
No. 2612-76, Ooaza Fukugawa 
Shinnanyo-shl Yamaguchi-ken(JP) 

© Inventor: Baba, Keikichi 
No. 2691, Ooaza Tonda 
Shinnanyo-shi Yamaguchi-ken(JP) 

@ Inventor: Tomiyasu, Shizuo 
No. 1067-4. Ooaza Tonda 
Shinnanyo-shi Yamaguchi-ken(JP) 

© Representative: TerMeer-Muller-Steinmeister 
Pate nt an wait e 
Trrftstrasse 4 
D-8000 Munchen22(DE) 



< 

e 

w 
o 



© Catalytic component for polymerizing alpha-olefin and method for homo- 

© An ©-olefin polymerizing catalytic component which 
has a support capable of supporting a large amount of titan- 
ium and has the titanium work efficiently for polymerizing 
the o-olefin; and a method for carrying out homo- or co- 
polymerization of an o-olefin by using a catalyst system 
which consists of the catalytic component and an organo- 
aluminium compound. The catalytic component is obtained 
basically by allowing. an organo-magnesium compound and 
a carbon tetrahalide to react with each other in the presence 
of an organic acid ester; by treating a solid product formed 
through this reaction with an organic compound of phenol; 
and then by further treating the product with a halogen- 
containing titanium compound. 



or co-polymerization of an alpha-olefin. 
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BACKGROUND ^PtKE INVEKTION 0030742 
Field of the Invention : 

This invention relates to a supported catalytic 
component" for a-olef in polymerization which has a greater 
titanium content therein than the conventional Ziegler type 
supported catalytic component, highly uniform particle 
diameter, a high degree of polymerizing activity and high 
productivity for a stereospecif ic polymer. The invention 
also relates to a method for homo- or co-polymerization of 
an a-olefin in which polymerization is carried out in the 
presence of a catalyst system which consists of the above 
stated supported catalytic component and an organo-aluninum 
compound* More particularly stated, the invention relates 
to a Ziegler type supported catalytic component which is 
obtained with an inert hydrocarbon compound employed as solvent 
and by allowing therein a carbon tetrahalide and an organo- 
magr.es ium compound to react with each other in the presence 
of an organic acid ester to obtain a solid matter; by treating 
the solid matter with an organic compound of phencl (herein- 
after will be called the phenol compound); and then by 
treating the solid product with a halogen-containing titanium 
compound. The invention also relates, as mentioned in the 
foregoing, to a method for homo- or co-polymerization of an 
a-olefin which is carried out . in the presence of a catalyst 
system consisting of the above stated supported catalytic 
component and an organo-aluminum compound. 
Description of the Prior Art : 

The conventional catalytic components that are 
suitable for use in manufacturing a stereospecif ic a-olefin 
polymers include a catalytic component obtained by activating 
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through a puWerizing process or the like an eutectic 
mixture consisting of aluTri nun chloride and titanium tri- 
chloride which is obtained by reducing titanium tetrachloride 
with metal aluminum in the presence of aluni num . chloride ; 
and a catalytic component which is obtained by reducing 
titanium tetrachloride with an organo-aluminum compound 
to obtain titanium trichloride and by treating the titanium 
trichloride with an organic ether compound and titanium 
tetrachloride to activate. In carrying out polymerization 
of an a-olefin, the catalytic component is used ordinarily 
by combining it with an organo-aluminum compound into a 
catalyst system. An a-olefin polymer obtained by carrying 
out polymerization in the presence of this catalyst system 
contains therein several hundred ppm of the residue of the 
catalyst. Then,, a transition metal such as titanium and 
halogen remaining within the polymer come to accelerate 
deterioration of the polymer. Therefore, they must be 
removed as much as possible from the polymer. Hence, a 
polymer produced in this manner has been washed with an 
alcohol to remove the residue of the catalyst in the 
manufacture of the polymer* 



an a-olefin polymer, there have recently been proposed many 
kinds of catalytic components that have polymerizing 
activity in a sufficient degree to permit an a-olefin 
polymer manufacturing operation to exclude a deashing 
process that have been necessary for washing and removing 
a transition metal, such as titanium, from a polymer 
product. What is aimed at by these catalytic components 
in sucr that the transition metal content such as titanium 



In efforts to lower the cost of the manufacture of 
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remaining in a polymer produced can be reduced to several 
ppm or less than that by making the quantity of the polymer 
produced to one hundred thousand to several handred of 
thousand parts by weight per unit part by weight of the 
transition metal such as titanium. Then, this would obviates 
the necessity of having the deashing process and would con- 
tribute to reduction in the cost of manufacture of an 
a-olefin polymer. Most of them are supported catalytic 
components of the so-called Ziegler type and are prepared 
in the following manner: 

A magnesium chloride or a magnesium chloride which 
has undergone some surface treatment is used as support 
to have titanium tetrachloride supported on the surface 
thereof. However, in the case of a method where a support 
which is mainly .composed of magnesium chloride is processed 
in titanium tetrachloride to have titanium supported on the 
support, it is difficult to enable the support to support 
titanium if the magnesium chloride is used as it is and a 
catalytic component thus obtained does not have a sufficient 
effect on the polymerization of an a-olefin. To solve this 
problem, it has been considered necessary to have the 
magnesium chloride surface treated by some suitable method. 

Examples of methods for obtaining catalytic com- 
ponents of the above stated type include: A method dis- 
closed by a Japanese patent application laid-open No. 
48-16966 in which a complex consisting of titanium tetra- 
chloride and an organic acid ester is mixed with anhydrous 
magnesium chloride and is pulverized together; and another 
method disclosed by a Japanese patent application laid- 
open No. 53-108056 in which anhydrous magnesium chloride, 
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an organic acid ester and silicone oil are pulverized 

together; and a matter obtained by this pulverization 
process is treated by an active hydrogen compound, an 
organic metal compound and titanium tetrachloride. 

However, with an a-olefin polymerized by using a 
catalytic component prepared in accordance with such •methods , 
the productivity for a stereospecif ic polymer is not 
satisfactory. Meanwhile, depending upon the polymerizing 
conditions employed, several hundred of thousand parts by 
weight of a polymer is sometimes obtainable per unit part 
by weight of titanium which is a transition metal. However, 
since the catalytic component contains only 1 to by 
weight of titanium, if this is calculated in terms of an 
amount of the polymer produced per unit part by weight of 
the whole catalytic component, the amount of the polymer 
produced is only several thousand part by weight. In 
other words, although the amount of titanium contained in 
the polymer is not much, there are contained large amounts 
of magnesium and chlorine. Therefore, it is still necessary 
to remove halogen while removal of the transition metal such 
as titanium from the polymer may be no longer necessary. 
Besides, the amount of magnesium contained in the polymer 
is also not negligible. This problem is attributable to 
the fact that the quantity of the transition metal such as 
titanium supported on the support is small and is normally 
1 to 30^ by weight of the support. Such being the situation, 
even where polymerizing activity per unit weight of titanium 
is high, when this is calculated in terms of the poly- 
merising activity per unit weight of the catalytic component, 
the degree of polymerizing activity of the catalytic 
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component's still not high enough to perait omission of 

the deashing process. 

To solve this problem, there has been also proposed 
a method by a Japanese patent application laid-open No. 
49-86482 in which the concentration of halogen is lowered 
by a support which is used as co-support. However, with a 
catalytic component prepared in accordance with this method, 
the weight of a polymer produced per unit weight of the 
catalytic component is lessened as much as the quantity in 
which this co-support is used. Therefore, this method 
fails to solve the problem. 

As for a proposition based on a completely different 
viewpoint, there has been proposed a Ziegler type catalytic 
component in which a matter which is not magnesium chloride 
and does not contain halogen at all is used as support. 
However, this catalytic component is inferior in polymerizing 
activity and productivity for a stereospecif ic polymer. 
Thus, there has not been proposed any catalytic component 1 
that is considered useful for industrial applications. 

Meanwhile, the inventors of the present invention 
came to form a conception that the above stated shortcomings 
of the prior art could be eliminated by, increasing the 
quantity of titanium that can be supported on a support 
and by giving some treatment that renders the whole of the 
supported titanium effectively operative. They have 
strenuously conducted studies to eventually discover that 
an a-olefin polymerizing catalytic component which has a 
great quantity of titanium supported on a support to have a 
high rate of polymer formation per unit weight of titanium 
and also per unit of the catalytic component and which has 
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a high degree of productivity for a stereospecif ic polymer 

can be obtained by allowing an organo-megnesium compound 
and carbon tetrahalide to react with each other in an inert 
organic solvent in the presence of an organic acid ester 
to obtain a solid product of reaction; they by treating 
this solid reaction product with a phenol compound; and 
further by treating it with a halogen containing titanium 
compound. The present invention has resulted from this 
discovery. 

SUMMARY 0? THE INVENTION: 

It is a general object of the invention to -provide 
a catalytic component for a-olefin polymerization which 
eliminates the above stated shortcomings of the catalytic 
components obtained by the methods of the prior art. To 
attain this object, it is essential for the present 
invention to have an organo-magnesium compound and carbon 
tetrahalide react with each other and to have this reaction 
take place in the presence of an organic acid ester. The 
object of the invention is hardly attainable if the carbon 
tetrahalide is replaced, for example, with a silicon tetra- 
halide or if the reaction is allowed to take place in the 
absence of the organic acid ester. 

It is well known that treatment of anhydrous magnesium 
chloride with titanium tetrachloride does not allow much 
titanium to be supported on the surface of the magnesium 
chloride. Recently, therefore, there have been proposed 
many methods for increasing the supported quantity of 
titanium. Such proposed methods, for example, include 
methods proposed by Japanese patent applications laid- 
open No. 50-126590 and No. 52-100596. In accordance with 
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these proplcea methods, anhydrous magnesiTEm chloride and an 

organic acid ester are pulverized together to alter magnesium 
chloride in quality to enable it to support titanium tetra- 
chloride. Analysis of a matter obtained by pulverising 
anhydrous magnesium chloride and the organic acid ester by 
means of infrated absorption spectrum shows a large ab- 
sorption band which seems to be attributable to a functional 
group such as a carboxyl group. It is believed that the 
titanium tetrachloride is supported on the pulverized matter 
because of the functional group. Whereas, in the case of a 
reaction product obtained from a reaction of an organo- 
magnesium compound with carbon tetrachloride carried out 
in the presence of an organic acid ester is capable of 
supporting a large quantity of titanium tetrachloride 
despite of the fact that the absorption bands of this 
reaction product are identical with those of anhydrous 
magnesium chloride. This is a marvellous fact which has 
not been discovered by the prior art. However, to obtain 
such a product, it is essential that the reaction of the 
organo-cagnesium compound and the carbon tetrahalide must 
be carried out in the presence of an organic acid ester. 
It is hardly possible tc obtain such a product by carrying 
out the reaction without the presence of an organic acid 
ester there. 
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Subject matter of the invention therefore is a catalytic 
component for the polymerisation of an ©t-olefin, said 
catalytic component being prepared through the following 
processes: an organo-magnesium compound expressed by a 
generic formula of R Mg R' , in which R and R 1 represent 
either the same or different hydrocarbon groups having 
1 to 10 carbon atoms, and a carbon tetrahalide are allowed 
to react with each other in the presence of an organic acid 
ester to obtain a solid product; said solid product is treated 
with an organic compound of phenol; and then the product 
is treated with a halogen containing titanium compound. 

The sub claims 2 to 1 4 as defined and herewith referred to 
relate to preferred embodiments of this catalytic component 
and methods for the homo- or co-polymerisation of ot -olefins 
using this catalyst component in the presence of an 
organo-aluminum compound. 

Compared with the conventional supported catalytic 
component, the supported catalytic component obtained in 
accordance with the present invention is capable of 
supporting thereon as much as 15 to 32% by weight of 
titanium tetrahalide; has highly uniform particle diameter; 
and has an excellent fluidity. Therefore, the catalytic 
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manufacture thereof and facilitates preparation of a 
catalyst during a polymerization operation. 

Prior methods that use an org=no-magnesiun compound 
as material for a supported catalytic component include, 
among others, a method disclosed by a Japanese patent- 
application laid-open No. 53-4309 in which an organo- 
magnesium compound is oxidized with a silicon compound 
such as silicon tetrachloride and is then treated with 
titanium tetrachloride; a method disclosed by a Japanese 
patent application laid-open No. 54-66392 in which an 
organo-magnesium compound is directly oxidized with titanium 
tetrachloride and, at the same time, is allowed to support 
the titanium component thereof; and another method disclosed 
by a Japanese patent application laid-open No. .53-57195 
in which a complex consisting of an organo-magnesium com- 
pound and an organo-aluninum compound is oxidized with a 
tertiary alkyl haiide compound and then is treated with 
titanium tetrachloride to let the complex support the 
titanium component thereof. However, the catalytic com- 
ponents obtained by these methods are either incapable cf 
supporting a sufficient amount of titanium or, when used 
for polymerization of an a-olefin, has low polymerizing 
activity, low productivity for a stereospecif ic polymer. 
Thus, with these catalytic components employed, it has been 
impossible to omit the processes of removing the residue 
of the catalyst and washing a polymer produced in the 
manufacture of the polymer. 

Taking aliphatic carboxylic acid esters and aromatic 
carboxylic acid esters as examples, the organic acid ester 
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to "be used in accordance with the invention is selected out 
of the group of saturated aliphatic primary alkyl esters 
consisting of methyl formate, ethyl acetate, n-amyl acetate, 
2-ethylhexyl acetate, n-butyl formate, ethyl butyrate, ethyl 
valerate, etc. out of the group of saturated aliphatic 
alkenyls such as vinyl acetate, allyl acetate, etc. ; out of 
the group of unsaturated aliphatic primary alkyl esters such 
as methyl acrylate, methyl methacrylate , n-butyl crotonate 
etc.; out of the group of poly-carboxylic acid esters such 
as 2-ethyl hexyl adipate, etc.; out of the group of lactones 
such as Y-butyro lactone, cT -valero lactone, etc.; out of the 
group of benzoic acid primary alkyl esters such as methyl 
benzoate, ethyl benzoate, n-propyl benzoate, n- or iso- ' 
butyl benzoate, n- or iso-amyl benzoate, n-hexyl benzoate, 
n-octyl benzoate-, 2-ethylhexyl benzoate, etc.; out of the 
group of toluic acid primary alkyl esters such as methyl 
toluate, ethyl toluate, n- or iso-butyl toluate, 2-ethyl- 
hexyl toluate; out of the group of anisic acid primary alkyl 
esters such as methyl anisate, ethyl anisate, n-propyl 
anisate, etc.; out of the group of naphthoic acid primary 
alkyl esters such as methyl naphthoate ethyl naphthoate, 
n- propyl naphthoate, n-butyl naphthoate, 2-ethylhexyl naphtho- 
ate, etc.; out of the group of aromatic lactones such as 
cunarin, phthalide, etc.; and so on. Of these esters, the 
organic acid ester to be used in accordance with the invention 
is preferably selected out of the group consisting of methyl 
benzoate, ethyl benzoate, methyl toluate, ethyl toluate, 
methyl anisate ethyl anisate, methyl naphthoate and ethyl 
naphthoate and more preferably selected out of the p:rowp 
consisting of methyl benzoate, ethyl benzoate, methyl 
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anisate an^^thyl anisate. 

The organo-magnesium compound which is usable in 
accordance with the invention and which is expressed by a 
generic formula R M g R f , wherein R and R 1 represent either 
the same or different hydrocarbon groups each having 1 to 10 
carbon atoms, is selected, for example, out of the group 
consisting of dimethyl magnesium, divinyl magnesium, di- 
ethyl magnesium, ethyl isopropyl magnesium, di-n-propyl 
magnesium, diisopropyl magnesium, dibutenyl magnesium, di-n- 
butyl magnesium, n-butyl ethyl magnesium, n-butyl sec-butyl 
magnesium, di-t-butyl magnesium, di-sec-butyi magnesium, 
n-butyl t-butyl magnesium, dicyclo pentadienyl magnesium, 
diphecyl magnesium, di-n-hexyl magnesium, n-hexyl ethyl 
magnesium, bis (methyl cyclo pentadienyl) magnesium, di- 
hexynyl magnesium, dicyclo-hexyl magnesium, dibenzyl 
magnesium, bis (phenyl-ethynyl) magnesium, cicinnamyl 
magnesium, n-cctyl ethyl magnesium, di-n-octyl magnesium, 
di-n-decyl magnesium, etc. Of these organo-magnesium 
compounds, the use of n-butyl ethyl magnesium is particularly 
advantage ous . 

The carbon tetrahalide to be used in accordance with 
the invention is selected out of the group consisting of 
carbon tetrafluoride, carbon tetrachloride, carbon tetra- 
bromiae and carbon tetraiodide. Of these carbon tetra- 
halides, however, the use of carbon tetrachloride is pre- 
ferable. 

In accordance with the invention, the reaction is 
carried out in an innert organic solvent. The organic 
solvent is selected, for example, out of the group con- 
sisting of aliphatic hydrocarbons such as hexane, heptane, 
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kerosine, etc.? elicyclic hydrocarbons such as cyclohexane, 
etc.; aromrtic hydrocarbons such as benzene, toluene, 
xylene, etc.; and halogenated hydrocarbons that do not 
react vith an organo-magnesium compound such as chloro- 
benzene, etc. 

The phenol compound to be used in accordance with the 
invention is selected, for example, out of the group con- 
sisting of phenol, cresol, chloro phenol, bromo phenol, 
2, A,6-trichloro phenol, 2,4, 6-tribromo phenol, nitro phenol, 
2,4-dinitro phenol, guaiacol, anol, eugenol, isoeugenol, 
saligenin, carvacrol, thymol, hydroxyacetophenone, hydroxy- 
diphenyl, cyclohexyl phenol, catechol, resorcinol, hydro- 
quinone, phloroglucinol, amino phenol, etc. However, it is 
preferable to use phenol or cresol. 

The halogen containing titanium compound to be used 
in accordance with the invention is selected out of the 
grouD consisting of titanium tetrachloride, titanium tetra- 
bromide and titanium tetraiodide. Of these compounds, it 
is preferable to use titanium tetrachloride. 

The organo-alurzinum compound usable in accordance 
wit v the invention is a compound expressed by a generic 
formula of AlRnX^_ n wherein R represents a hydrocarbon 
group of carbon number 1 to 20; X a hydrogen atom or 
halogen atom selected out of fluorine, chlorine, bromine 
and iodiney and n a real number of 0< n = 3. This compound 
is selected out of the group consisting of trimethyl 
aluminum, tryethyl aluminum, tri-n-propyl aluminum, tri- 
n-butyl aluminum, triisobutyl aluminum, tri-n-hexyl 
aluminum, tri-2-methylpentyl aluminum, tri-n-octyl aluminum, 
tri-n-decyl aluminum, diethyl aluminum chloride, di-n-propyl 
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aluminum chloride, diisobutyl aluminum chloride, methyl 
aluminum sesqui-chloride, ethyl aluminum sesqui-chloride, 
ethyl aluminum dichloride, isobutyl aluminum dichloride, 
diethyl aluminum fluoride, diethyl aluminum bromide, 
diethyl aluminum iodide, diethyl aluminum hydride, diiso- 
butyl aluminum hydride, isoprenyl aluminum, etc. 

The above and further objects and features of the 
invention will be apparent from the following detailed 
description thereof: 

DETAILED DESCRIPTION 0? THE INVENTION: 

The catalytic component of the present invention 
is manufactured, for example, in the following manner; 

A solution is prepared by dissolving an organic 
acid ester into an inert organic solvent. Then, an organo- 
magnesium compound and a carbon tetrahalide are mixed and 
allowed to react within the solution. In mixing then, 
either the carbon tetrahalide is added to the organo- 
magnesium compound or the latter is added to the former 
or the two are simultaneously added to the solution and 
mixed there. Eowever, for the convenience in handling 
the organo-magnesium compound, it is preferable to have 
the organic acid ester and the organo-magnesium compound 
dissolved in the inert organic solvent and then to add and 
mix the carbon tetrahalide in the inert organic solvent 
with the carbon tetrahalide either diluted or not diluted 
by an inert solvent before it is added. 

Although it depend upon the structure of the organo- 
magnesium compound expressed by the generic f-rmula of 
R M g R 1 and also depend upon the number of the carbon 
atoms in the R and R» of the formula, the concentration of 
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the organo-magnesium compound in the inert organic solvent 
is arranged to be not exceeding 50 wt#, preferably not 
exceeding 45 wt.?6 and more preferably not exceeding 40 wt.%. 
When the concentration of the organo-magnesium compound in 
the inert organic solvent exceeds 50 vt.#, the viscosity of 
the inert organic solvent which has the organo-magnesium 
compound dissolved therein increases too much for ease of 
operation and, depending on the reaction conditions, tends 
to cause a side reaction* Although "there is no particular 
limitation for the lower limit of the concentration, for 
adequate productivity, it is preferable to have the con- 
centration at least 0.01 wt.?S. 

The quantity of the organic acid ester is 0.001 to 
5 mol for 1 mol of the organo-magnesium compound, pre- 
ferably 0.005 to 5 mol and more preferably 0.01 to 3 mol. 

The addition quantity of the organic acid ester is 
interrelated with the quantity of titanium to be supported 
on the support. The quantity of the supported titanium 
tends to increase according as the addition quantity of the 
organic acid ester increases. However, addition quantity 
of the organic acid ester exceeding 5 mol gives no tangible 
increase in the effect attainable by the addition of the 
organic acid ester. Conversely, in addition quantity 
thereof less than 0.01 mol the supported quantity of 
titanium is too small anc greatly degrades the properties 
of the catalytic component for polymerization of an a- 
olefin. 

In this invention, it is an indispensable condition 
that the reaction between the organic magnesium compound 
and carbon tetrachloride should be carried out at presence 
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of the crg^Pfc ester. The difference betwt§n the solid 

product obtained by the reaction of the organic magnesium 
compound with carbon tetrachloride at presence of the 
organic ester, and the solid product obtained by further 
post- treatment of the solid product with the organic ester 
which was obtained by the reaction of the organic magnesium 
compound with carbon tetrachloride at absence of the organic 
ester was clearly demonstrated by the analysis of infrared 
rays absorption spectrum. 

In other words, the former solid product according 
as this invention has only the same spectrum band as the 
ordinary anhydrous magnesium chloride, but a large absorption 
band which is seemed to arise basically from functional grouos. 
of carboxylic radical etc. was found in the latter case, and 
then it is belie.ved that titanium tetrachloride may be 
supported, being based on the said functional groups. 

However, large amount of titanium tetrachloride can 
be supported ir. this invention, in spite of that it has not 
such a s^ectrun band. 

With the organo-magnesium compound and the carbon 
tetrahalide allowed to react in the presence of the organic 
acid ester in the inert organic solvent, there takes place 
a unique phenomenon. Nov:, let us explain this with ex- 
planation limited by way of example to a case where the 
reaction is carried out by adding the carbon tetrahalide to 
an inert organic solvent which has the organic acid ester and 
the organo-icagnesium compound dissolved therein. When, less 
than 1 mol of the organic acid ester is added fcr 1 mol of 
the organo-magnesium compound, addition of carbon tetra- 
halide gives a desired solid product in the form cf a 
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precipitate. Whereas, when the organic acid ester is added 
in quantity exceeding 1 mol for 1 mol of the organo-magnesium 
compound, the addition of the carbon tetrahalide does not 
give such a precipitate. In this case, in order to obtain 
the desired solid product, the organo-magnesium compound 
must be added after the whole quantity of the carbon tetra- 
halide is added. This seems to be caused by that a pre- 
cipitate which mainly consists of halogenated magnesium 
dissolves in the organic solvent in a state of forming a 
complex with the organic acid ester. However, the object 
of the present invention is attainable by using either of 
the solid products obtained in the above stated different 
manners. 

The carbon tetrahalide is used for the purpose of 
replacing the hydrocarbon group of the organo-magnesium 
compound with halogen atoms and must be used in quantity 
C.01 to 10 mol for 1 mol of the hydrocarbon group of the 
organo-magnesium compound, preferably 0.05 to 5 ^ol and 
more preferably 0.1 to 3 mol. 

There is no particular limitation to the temperature 
of the reaction. However, the reaction takes place vigorous- 
ly at a high temperature. Therefore, it is preferable to 
have the reaction proceed at a low temperature at which the 
velocity of reaction is not too slow. In view of this, the 
reaction temperature may be set at a value between -50 and 
100 °C, preferably between -30 and 80 °C and more preferably 
between -20 and 50 °C. Further, to ensure completion of the 
reaction, it is preferable to keep the temperature unchanged 
after completion of addition of the carbon tetrahalide and 
to have a stirring and mixing operation continue under that 
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condition olRr a period of 0.1 to 10 hours^or to raise the 
temperature up to 50 °C or thereabout after completion of 
addition of the carbon tetrahalide, though that depends on 
the reaction temperature. 

The treatment of the solid product which is obtained 
through the above stated reaction with the phenol compound 
is preferably carried out in an inert organic solvent such 
as hexane, heptane, kerosine, cyclohexane, benzene, toluene, 
cyclobenzene , etc. 

This treatment is normally carried out by having the 
solid product suspended in the inert organic solvent and, 
after that, by adding the phenol compound. There is no 
particular limitation to the length of time over which 
this treatment is to be carried out, because it varies 
with the temperature at the time of treatment and the 
phenol compound employed. However, a preferred length of 
time for this treatment is between 0.1 to 10 hours. A 
length of treatment time less than 0.1 hour does not give 
the effect that is obtainable from the treatment carried 
out with the phenol compound. On the other hand, treatment 
over a length of time exceeding 10 hours gives no particular 
increase in the effect obtainable. Meanwhile, there is no 
particular limitation also to the temperature at which the 
treatment is to be carried cut. However, if the phenol 
compound in use should remain in a solid state, a long 
period of time would be required and then the phenol compound 
would be stuck to or adsorbed by the surface of the solid 
product to make subsequent processes difficult. In such a 
case, the capability of the product as catalyst also would 
be degraded. To avoid such, therefore, the treatment must 
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be carried ou-^Wt a temperature above the meting point of 

the phenol compound used. 

The quantity of the phenol compound to be used is 
normally 0.01 to 10 mol for one atom of magnesium of the 
solid product, preferably 0.05 to 3 mol and more preferably 
0.1 to 1 mol. As for mixing the phenol compound, it may be 
added as it is. However, the phenol compound may be diluted 
to 1 to 99% by volume vith an inert organic solvent before 
addition. The effect of the treatment with the phenol 
compound appears mainly in polymerizing activity and pro- 
ductivity for a stereospecific polymer when the supported 
catalytic component is used for polymerizing an ct-olefin. 
In case where the supported catalytic component is obtained 
without the treatment, the polymerizing activity and the 
productivity for. a stereospecific polymer tend to be low 
even if great quantity of titanium is supported on the 
support, after the treatment with the phenol compound, 
the treated solid may be treated with organoaluninum com- 
pounds* 

The further treatment of the above stated treated 
product with titanium tetrahalide can be carried out in 
accordance with a known method. For example, the treated 
product is allowed to be suspended either in an inert 
organic solvent in which titanium tetrahalide is dissolved 
or in titanium tetrahalide. For this further treatment, 
it is preferable thr.t the concentration of titanium tetra- 
halide is arranged to be as high as possible. It is possible 
to have the concomitance of a known electron .donor there. 
The quantity in which the titanium tetrahalide is to be 
used for the treatment is at least 0.01 mol for 1 mol of 
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magnesium coTrtrined in the treated product, preferably more 

than 1.0 mol and more preferably more than 10 mcl. The used 
quantity less than 0.01 mol of the titanium tetrahalide 
results in small titanium supporting quantity and makes 
the supported catalytic component thus obtained, hardly 
usable for polymerization of an a-olefin. The treatment 
is normally carried out at a temperature value between 
normal temperature and 150 °C and over a period between 
10 minutes and 10 hours. After the treatment, solid-liquid 
separation is carried out by decantation or filtration. 
Further, unreacted titanium tetrahalide sticking to the 
surface of the solid product thus obtained is removed by 
washing with some suitable inert organic solvent such as 
hexane, heptane, kerosine, cyclohexane, benzene, toluene, 
xylene, or the like. With the unreacted TiCl 4 thus removed, 
a supported catalytic component is obtained. The supported 
catalytic component is dried under reduced pressure or it 
may be preserved in a state of being suspended in the above 
stated inert organic solvent. 

It is a feature of the supported catalytic component 
obtained in accordance with the present invention that, 
compared with the conventional supported catalytic com- 
ponent, the titanium content of the catalytic component is 
higher; the particle diameter thereof is more uniform; and 
trie fluidity thereof is better. 

The titanium catalytic component of the invention 
is usable in combination with an organo-aluminum compound 
for homo- or co-polymerization of an a-olefin. Further, 
if so desired, the polymerization may be carried out with 
concomitance of a known electron donor compound. For the 
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isrization of an a-olefin, the organo- 

aluminum compound to "be used in combination with the supported 
catalytic component is a component which is similar to the 
organo-aluminum compound usable for preparation of a sup- 
ported catalytic component. The quantity in which the 
organo-aluminum compound is to "be added is such that: 
With the quantity calculated in terms of the aluminum atom 
in the organo-aluminum compound per titanium atom contained 
iii the titanium catalytic component, the molar ratio Al/Ti 
is preferably 1 - 1000. 

As for the above stated electron donor compound 
usable for polymerization, it is possible to use an organic 
acid ester, etc. for that purpose. The quantity in which 
the electron donor compound is to be used for that purpose 
is 0.01 to 2.0 mol for 1 mol of the organo-aluminum compound 
and preferably 0.05 to 1.0 mol* 

The polymerization may be carried out by a suspension 
polymerization process in which an inert hydrocarbon selected 
out of the group consisting of aromatic hydrocarbon compounds 
such as benzene, toluene, xylene, etc., aliphatic hydrocarbon 
compounds such as hexane, heptane, octane, etc. and alicyclic 
hv-rocarbon compounds such as eye lone xane , cycloheptane , etc. 
is employed as solvent; a liquid phase polymerization process 
in which a liquefied monomer is employed as solvent; and a 
gas Dhase polymerization process in which polymerization is 
carried out in a vapor phase of a monomer. The polymerization 
operation can be carried out either in a continuous operation 
mode or in a batch operation mode. 

The polymerization temperature is set at a temperature 
between 0 and 200 *C and preferably between 40 and 100 °C. 
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The polymerization pressure is set at a value between normal 
pressure and 100 atm and preferably between normal pressure 
and 50 atm. 

The a-olefin to be polymerized by using the invented 
titanium supporting catalytic component is an organic com- 
pound expressed by a generic formula of 0H o = CER in which 
R represents hydrogen or a hydrocarbon group .having 1 to 6 
carbon atoms.. Such organic compounds include, for example, 
ethylene, propylene, butene-1, 4-methyl pentene-1, hexene-1, . 
styrene, etc. They can be not only subjected to a homo- 
polymerizing process but also can be subjected to a co- 
polymerizing process. The molecular weight of the polymer 
is adjustable by a conventional known method carried out 
with hydrogen or diethyl zinc used. 

The following examples are intended to illustrate 
the detailes of the invention and not to be construed to 
limit the scope of the invention. In these examples, 
symbols are used to indicate polymerizing activity (P) f 
a heptane insoluble matter (E.I.) and an isotactic index 
(I.I.). The definition of these symbols are as shown 
below: 

P: The weight (g-pp/g-cata) of a solid polymer 

formed per g of the titanium catalytic component 
used. 

P T - Weight of n-her>tane insoluble nolyme r n ^ /o/N 
n *- L# ' Weight of solid polymer ' x 100 (*) 

T T • height of n-het>tane insoluble nolym er 

XmX " Weirht or total polymer formed x 100 (*) 
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EXAMPLES 1 ~3 AND COMPARISON EXAMPLES 1.-6: 

Preparation of the Titanium Supporting Catalytic Component : 

First, 161 ml of a heptane solution of n-butyl 
ethyl magnesium, manufactured by Texas Alkyls Inc. of 
U.S.A. called by the trade name of MAGALA BEM, con- 
centration 0.652 mol/liter, was put in a 500 ml, four 
necked flask. The temperature of the solution was 
adjusted to 80*0. When the temperature became 80*C, 
a predetermined quantity of an organic acid ester was 
gradually dropped with stirring. Next, 100 ml of heptane 
in which a predetermined quantity of carbon tetrahalide 
or a halide had been dissolved was placed in a dropping 
funnel and was then dropped into the above stated flask 
with stirring at 80*C. After completion of this dropping 
process, stirring was continuously performed for 2 more 
hours at 80 # C for ripening. 

A solid product which was thus formed was filt- 
rated while it was not and then was washed 5 times with 
100 ml of hexane. The solid product was then dried under 
a vacuum at normal temperature to obtain a support. 

Then, 5 g of the support thus obtained was put 
in a 500 ml, four-necked flask and was allowed to be 
suspended in 200 ml of heptane there. Following this, 
the temperature cf the inside of the flask was raised 
up to 80° C. Then, 100 ml of heptane containing therein 
a predetermined quantity of a phenol compound was placed 
in a dropping funnel. The phenol compound containing 
heptane was dropped into the flask with stirring at 80*C. 
After completion of dropping, a reaction was allowed to 
proceed with stirring further carried out for 2 more 
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The solid product which was thus treated with the 
phenol compound was filtrated while it is still hot; 
washed 5 times with 100 ml of hexane; and vacuum dried 
at normal temperature to obtain a phenol compound treated 
solid matter. 

The whole quantity of the above stated phenol 
compound treated matter was put into a 500 ml, four- 
necked flask and was allowed to be suspended in 200 ml 
of heptane. The temperature was raised up to 80 # C. 
Following this, 100 ml of heptane in which 50 ml of 
TiCl 4 had been dissolved was placed in a dropping funnel. 
The solution of TiCl 4 was then dropped into the flask 
with stirring at 80*C. After dropping,, a reaction was 
allowed to proceed there with stirring further carried 
out over a period of 2 hours 0 The solid product which 
was thus treated with TiCl^ was filtrated while it was 
still hot; washed 5 times with 100 ml of hexane; and 
vacuum dried at normal temperature to obtain a titanium 
supporting catalytic component. The titanium content 
of the supported catalytic component was as shown in 
Table 1. 

Polymerization ( a) ; 

The inside of a 1 liter flask was replaced with 
dry nitrogen. Then, 400 ml of n-heptane, 0.5 ml of 
triethyl aluminum and 0.14 ml of ethyl p-anisate were 
arranged to be suspended within the flask. Meanwhile, 
0.1 g of the titanium supporting catalytic component 
which had been obtained in the above stated manner was 
put in the flask. The flask was heated to raise the 
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inside temperature thereof up to 70*C. Under this 

condition, propylene was introduced into the flask up 
to pressure of 2 kg/cm G. Following this, the inside 
of the flask was stirred by- vibration. A polymerization 
reaction was considered started by this vibration process. 
The pressure of the propylene was kept at 2 kg/cm through- 
out the process of polymerization, which was carried out 
over a period of 2.5 hours. After 2.5 hours, stirring by 
vibration was stopped; the propylene gas was stopped 
from being supplied into the flask; and the propylene 
gas remaining within the flask was discharged to the 
outside of the reaction system. Then, the residual 
catalyst was decomposed by a methahol-isopropanol mixture 
solution. Then, a polymer product thus formed was 
separated by filtration and vacuum dried to obtain a 
solid polymer. On the other hand, the filtrate was 
evaporated to dryness to recover an atactic polymer of 
low molecular weight dissolved in the polymerization 
solution. 

The solid polymer thus obtained was subjected to 
an extraction process which was carried out with boiling 
n-heptane over a period of 24 hours to recover an atactic 
polymer. The results of polymerization was as shown in 
Table 2. 

Polymerization (b) : 

Polymerization of propylene was carried out in , 
the same manner as in the above mentioned Polymerization 
(a) with the exception of that the use of 0.5 ml of 
triethyl aluminum was replaced with the use of 0.5 ml 
of triethyl aluminum and 0.206 ml of. diethyl aluminum 
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Preparation of Titanium Supporting Catalytic Component; 

First, 161 ml of a heptane solution of n-butyl- 
ethyl magnesium used in Examples 1-3 and Comparison 
Examples 1-6 was put in a 300 ml, four-necked flask 
and the temperature of the solution was cooled down to 
0*C. When the temperature reached became O'C, 2.0 ml of 
ethyl benzoate was gradually dropped into the solution 
with stirring. Next, 75 ml of heptane in which 25.2 ml 
of carbon tetrachloride was dissolved therein was placed 
in a dropping funnel. Then, the carbon tetrachloride 
solution was dropped into the flask with stirring at 
0*C. After dropping, the temperature was allowed to 
rise without heating up to room temperature. The solution 
was then kept at room temperature with stirring for r. 5 
hours. Following that, the temperature was raised up 
to 80 *C and stirring was carried on at that temperature 
over a period of 2 hours for ripening. 

A solid product which was thus formed was filt- 
rated and washed 5 times with 100 ml of hexane. The 
washed product was vacuum dried at normal temperature 
to obtain a support. 

Then, 5 g of the support was placed in a 300 ml 
of four-necked flask and was arranged to be suspended 
in 100 ml of heptane there. Meanwhile, 100 ml of heptane 
containing 2.5 g of p-cresol was placed in a dropping 
funnel. Then, the p-cresol solution was dropped into 
the flask with stirring at room temperature. After 
dropping, temperature was raised up to 80"C and a re- 
action was allowed to proceed at that temperature with 



- 27 - 




tffe A 0030742 

stirring ovelUE period of 2 hoars* The s9&id product 

which was thus treated with p-cresol was filtrated; 
washed 5 times with 100 ml of hexane; and vacuum dried 
at normal temperature to obtain a phenol compound treated 
solid product. 

The whole quantity of the treated solid product 
was placed in a 100 ml, four-necked flask. Then, 80 ml 
of TiCl^ was added to the solid product. After that, 
the temperature was raised up to 140 "C and a reaction 
was allowed to proceed with stirring at 140°C over a 
period of 2 hours. The TiCl^ treated solid product was 
then filtrated; washed 5 times with 100 ml of hexane; 
and vacuum dried at normal temperature to obtain a 
titanium supporting catalytic component. The titanium 
content of the supported component was 8.04 wt,#. 
Polymerization (c): 

Polymerization of propylene was carried cut in 
the same manner as the Polymerization (a) of Examples 
1-3 and Comparison Examples 1-6 with the exception 
of that, in place of 0.5 ml of triethyl aluminum which 
was used as the or gano- aluminum compound in Polymerization 
(a), 0.3 ml of triethyl aluminum and 0.2 ml of diethyl 
aluminum chloride were used in this case. The results 
of polymerization thus carried out were as shown in 
Table 2. 

COMPARISON EXAMPLE 7 

Preparation of the Titanium Supporting; Catalytic Component: 

First, 10 g of anhydrous MgCl 2 was put into a 
300 ml, four-necked flask and was arranged to be suspended 
in 260 ml of heptane there. The temperature of the 
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prepared was adjusted to 0 C. When the 

temperature reached O'C, 2.0 ml of ethyl benzoate was 

gradually dropped into the solution with stirring. 

After dropping, the temperature was allowed to rise up 

to room temperature without heating. The solution was 

stirred at room temperature for a period of 1.5 hours. 

The temperature of the solution was then raised up to 

80" C to have a reaction proceed under a stirring 

operation. 

A reaction product thus obtained was filtrated 
and washed 5 times with 100 ml of hexane. The washed 
product was vacuum dried at normal temperature to obtain 
a solid product. 

Following this, treatment with p-cresol was 
carried out in the same manner as in Example 4. Then, 
in the last place, treatment with TiCl^ was carried out 
also in the same manner as in Example 4 to obtain a 
titanium supporting catalytic component. The titanium 
content of the supported catalytic component thus obtained 
was 2o31 wt.#. * 
Polymerization (c) : 

Polymerization of propylene was carried out in 
exactly the same manner as in Example 4. The results of 
polymerization thus carried out were as shown in Table 2, 
COMPARISON EXAMPLE 8: 

Preparation of the Titanium Supporting: Catalytic Component: 

A titanium supporting catalytic component was 
prepared in the same manner as in Comparison Example 7 
with the exception of that, in place of the use of 10 g 
of anhydrous magnesium chloride, 10 g of anhydrous 
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magnesium benzbate which was obtained by drying a com- 
mercially available Mg (Cg H $ C00) 2 -3H 2 0 at 110*C for 
3 hours was used. The titanium content of the supported 
catalytic component thus obtained was nothing more than 
a trace. 

Polymerization (c) : 

Polymerization of propylene was carried out in 
exactly the same manner as in Example 4. The results of 
the polymerization were as shown in Table 2. 
EXAMPLE 5: 

Preparation of the Titanium Supporting Catalytic Component; 

In the same manner as in Example 4, 161 ml of a 
heptane solution of n-butyl ethyl magnesium was put into 
a 300 ml, four-necked flask. The temperature of the 
solution was cooled down to 0*C. When the temperature 
reached 0*C, 20 ml of ethyl benzoate was gradually dropped 
into the solution with stirring. Following this, 75 ml 
of heptane having 25.2 ml of carbon tetrachloride dis- 
solved therein was put in a dropping funnel. Then, this 
solution of carbon tetrachloride was dropped also into • 
the flask with stirring at 0°0. After completion of 
dropping, the temperature was kept at 0"C for 1 hour 
with stirring. The temperature of the solution inside 
the flask was then allowed to rise up to room temperature 
without heating. When the temperature reached room tem- 
perature, it was raised by heating up to 80"C.and kept 
at that value with stirring over a period of 2 hours. 
A precipitate which was produced in the solution was 
dissolved by this heating process. Next, the solution 
was cooled down to 2 # C and 50 ml of n-butyl ethyl 
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magnesium was added thereto by dropping. After dropping, 
the solution was heated up to 80*C and a solid matter 
formed therein was allowed to ripe over a period of 1 
hour with stirring. 

A solid product thus obtained was filtrated; 
washed 5 times with 100 ml of hexane; and vacuum dried 
at normal temperature to obtain a support. 

Then, 6.2 g of this support was placed in a 300 ml, 
four-necked flask and was arranged to be suspended in 
100 ml of heptane. Meanwhile, 100 ml of heptane which 
contained 2.5 g of p-cresol was put in a dropping funnel. 
This p-cresol solution was dropped into the flask with 
stirring at room temperature. After dropping, the 
temperature was raised up to 80*C. A reaction was 
allowed to proceed at this temperature with stirring over 
a period of 2 hours. 

The solid product which was thus treated with 
p-cresol was filtrated; washed 5 times with 100 ml of 
hexane; and vacuum dried at normal temperature to obtain 
a phenol compound treated solid product. 

The whole quantity of the treated solid product 
was put in a 100 ml, four-necked flask and 80 ml of TiCl^ 
was added thereto. The temperature was raised up to 
140*C. A reaction was carried out with stirring at 140*C 
over a period of 2 hours. 

The solid product which was thus treated with 
TiCl^ was filtrated; washed 5 times with ICC ml of hexane; 
and vacuum dried at normal temperature to obtain a titanium 
supporting catalytic component. The titanium content of 
the catalytic component thus obtained was 6.86 wt.$. 
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Polymerization of propylene was carried out in 
the same manner as in Polimerization (a) of Examples 
1-3 and Comparison Examples 1-6 with the exception 
of that 0.5 ml of triethyl aluminum which was used as an 
organo-aluminum compound in the Polymerization (a) of 
Examples 1-3 and Comparison Examples 1-6 was re- 
placed, in this case, with 0.3 ml of triethyl aluminum 
and 0.5 ml of diethyl aluminum chloride. The results 
of polymerization thus carried out were as shown in 
Table 2. Further, the "bulk density of a solid polymer 
thus obtained was 0.371 g/ml. 
EXAMPLE 6: 

A titanium supporting catalytic component was 
prepared in exaptly the same manner as in Example 4 with 
the exception of that, in place of n-butyl ethyl magnesium 
which was used in Example 4, di-n-hexyl magnesium was used 
in this case. The composition of the titanium supporting 
catalytic component was analyzed to find that the titanium 
content thereof was 7.91 wt.#. 

Polymerization of propylene was carried out in 
accordance with the method of Polymerization (c) in 
Example 4 with the above stated titanium supporting 
catalytic component used for polymerization. The results 
of this were as shown in Table 2. 
EXAUPLE 7: 

161 ml of a heptane solution of di-n-hexyl magne- 
sium (0.65 mol/liter) was put in a four-necked flask of 
content volume 300 ml. The temperature of the solution 
was cooled down to 0"C. When the temperature reached 
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O'C, 2.0 ml of ethyl benzoate was gradually added to the 
solution by dropping with stirring. 

Following this, 75 ml of heptane having 25.2 ml 
of carbon tetrachloride dissolved therein was dropped 
into the flask with stirring at 0 # C. After dropping, 
the temperature of the solution was allowed to rise up 
to room temperature and then was kept at room temperature 
for a period of 1.5 hours. Following this, the tem- 
perature of the solution was raised up to 80 # C. The 
solution was stirred at that temperature for ripening 
over a period of 2 hours to obtain a solid product. The 
solid product thus obtained was isolated by filtration; 
washed 5 times with 100 ml of hexane; and vacuum dried 
at normal temperature to obtain a support. 

Then, 5 g of this support was put in a four-necked 
flask of 300 ml and was arranged to be suspended in 100 ml 
of heptane. To this was added by dropping 100 ml of 
heptane containing 2.5 g of p-cresol. After dropping, 
the temperature of the contents of the flask was raised 
up to 80"C. Then, a reaction was allowed to proceed at 
80 # C over a period of 2 hours with a stirring operation 
continuously carried out. The solid product which was 
thus treated with p-cresol was isolated through filt- 
ration; washed 5 times with 100 ml of hexane; and then 
vacuum dried at normal temperature to obtain a phenol 
compound treated solid product. Following this, the 
phenol compound treated solid product was put in a four- 
necked flask of 300 ml and was arranged to be suspended 
in 100 ml of heptane there. Then, 100 ml of hexane 
containing 6 g of triethyl aluminum was dropped into the 
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flask at room temperature. A reaction was thus allowed 

to proceed over a period of 2 hours at room temperature. 

The solid product thus treated was isolated through 

filtration; washed 5 times with 100 ml of hexane; and 

vacuum dried at room temperature to obtain an organo- 

aluminum compound treated solid product. The treated 

product was put in a four-necked flask of 100 ml. Then, 

80 ml of TiCl, was added. Treating nt was carried out 
4 

with stirring at 140 "C over a period of 2 hours. The 
solid product thus treated, was isolated through filtration; 
washed 5 times with 100 ml of hexane; and vacuum dried 
at room temperature to obtain a titanium supporting 
catalytic component . 



obtained was analyzed to find that the titanium content 
thereof was 6.44 wt.$. 



this supported catalytic component in accordance with the 
method of Polymerization (c) described in the foregoing. 
The results of the polymerization were as shown in Table 2. 



The composition of the catalytic component thus 



Polymerization of propylene was carried cut using 
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COMPARISON^KAMPLE 9: 

Using a vibration mill of 1.2 liter content 
volume containing 4.5 kg of steel balls each measuring 
l/2 inch in diameter, 20 g of anhydrous magnesium chloride, 
4.9 g of ethyl benzoate and 3 ml of silicone oil (Shinetsu 
Silicone KF-9b 100 cs, manufactured by SHIATSU KAGAKU) 
were put in the vibration mill. Pulverization was carried 
out over a period of 8 hours in a nitrogen atmosphere. 
A pulverized mixture was obtained. Then, 5 g of the 
pulverized mixture was put in a four-necked flask of 300 ml 
contant volume and was arranged to be suspended in 100 ml 
of heptane there. Following this, 100 ml of heptane 
having 2.5 g of p-cresol dissolved therein was dropped 
into the flask at room temperature. After dropping, the 
flask was heated up to 80*0 and a reaction was allowed to 
proceed there at 80"C over a period of 2 hours under a 
stirring operation. After that, 100 ml of heptane in 
which 6 g of triethyl aluminum was dissolved was dropped 
into the flask at room temperature. The mixture was 
stirred and mixed over a period of 2 hours at room tem- 
perature to obtain a treated matter. The treated matter 
was filtrated and washed 5 times with 100 ml of hexane. 

The matter which was thus treated was put in a 
four-necked flask of ICO ml content volume and was arranged 
to be dispersed in 80 ml of TiCl^ and was further treated 
at 140" C over a period of 2 hours. The treated matter 
was separated by filtration; washed 5 times with 100 ml 
of hexane; and vacuum dired at room temperature to 
obtain a titanium supporting catalytic component. 

The composition of the titanium supporting catalytic 
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component was analyzed to find that the titanium content 

thereof was 2.54 wt.#. 
COMPARISON EXAMPLE 10: 

The inside- of a four-necked flask of 200 ml content 
volume was replaced with dry nitrogen. Then, n-butyl 
ethyl magnesium, triethyl aluminum and heptane were put 
in the flask in the ratio of 13.8 g, 1.9 g and 100 ml. 
They are allowed to react at 80 *C over a period of 2 hours 
to obtain an organo-magnesium complex. Then, while 
keeping the complex at a temperature of 50 # C, a heptane 
solution of 1 mol/liter tert-butyl chloride was dropped 
to obtain a white solid matter, which was separated by 
filtration and washed 5 times with 100 ml of hexane. 

Next, 2 g of the white solid matter thus obtained 
was arranged to be suspended in 30 ml of titanium tetra- 
chloride. A reaction was allowed to proceed at 130*C 
over a period of 2 hours under a stirring operation. 
A solid part of the reaction system thus obtained was 
isolated through filtration; washed 5 times with 100 ml 
of hexane; and vacuum dried at room temperature to 
obtain a titanium supporting catalytic component. 

The composition of the catalytic component thus 
obtained was analyzed to find that the titanium content 
of the catalytic component was 1.5 wt.#. 
C0MPABIS0N EXAMPLE 11: 

Preparation of the Titanium Supporting; Catalytic Component; 

A n-heptane solution, 161 ml, of n-butyl ethyl 
magnesium, whose concentration was 0.652 ml/l, was put 
into a four necked flask of volume being 500 ml, and the 
temperature of the solution was adjusted to 80*C. When 
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the temperature thereof reached 80*C, 100 ml of n-heptane 
solution dissolving 25.2 ml of carbon tetrachloride there- 
in, which had been charged into a dropping funnel, was 
added dropwise into the flask under stirring. 

After adding dropwise thereof, the solution was 
subjected to ageing for further 2 hours at 80*C under 
stirring. 

A resultant solid product was filtered while it 
was hot, and was washed 5 times with 100 ml of hexane. 
Following this, it was dried in vaccum at normal tem- 
perature to give magnesium chloride. 

The obtained magnesium chloride, 5 g, was put into 
a four necked flask of volume being 500 ml and was sus- 
pended in 200 ml of n-heptane. 

The temperature of the suspension was raised to 
80*C. Then, 2.0 ml of .ethyl benzoate was slowly added 
dropwise thereto and, after adding dropwise thereof, 
it was subjected to the reaction for further 2 hours 
at 80 *C under stirring. After completion of the re- 
action, the suspension was filtered and the obtained 
solid was again suspended in 200 ml of n-heptane placed 
in a four necked flask of volume being 500 ml. To the 
suspension, 100 ml of n-heptane solution containing 2.5 g 
of phenol compound was added dropwise at 80*C under 
stirring. 

After adding dropwise thereof, it was subjected 
to the reaction for further 2 hours at 80* C under stirring. 
Following this, the solid product treated with phenol 
compound was filtered, washed 5 times with 100 ml of 
n-hexane and thereafter was dried in vacuum at normal 
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temperature to obtain a phenol compound treated solid. 
The whole amount of the treated solid was put into a four 
necked flask of volume being 500 ml and was suspended in 
200 ml of n-heptane. Then, the temperature of the sus- 
pension was raised to 80 a C. 

After charging 100 ml of n-heptane solution dis- 
solving 30 ml of TiCl 4 therein into a dropping funnel, 
the solution of TiCl 4 was added dropwise thereto at 80 # C 
under stirring. 

After adding dropwise thereof, it was subjected 
to the reaction for further 2 hours at 80*C„ 

The TiCl^ treated solid product was filtered 
while it was hot, and it was washed 5 times with 100 ml 
of n-hexane and was dried in vaccum at normal temperature 
to give the titanium supporting catalytic component. 
The titanium content in the titanium supporting catalytic 
component was 2.46 wt.$. 
Polymerization Process 

According to the polymerization (a) of Examples 
1-3, polymerization of propylene was carried out. 
The results were P « 247, H.I. = 88.7 and I.I. = 82.9. 
COMPARATIVE EXAMPLE 12: 

Except that using anhydrous magnesium chloride 
on the market, which was pulverized, instead of magnesium 
chloride which was obtained by reacting n-butyl ethyl 
magnesium with carbon tetrachloride, the titanium support- 
ing catalytic omponent was prepared and polymerization 
of propylene was carried out in the quite same way as the 
comparison example 11. 

As the result, the titanium content in the supporting 



- 39 - 



1 0030742 . * 

catalytic component was 1.51 wt.?£ and the results of 

polymerizing propylene were P = 109, H.I. - 92.1 and 
I.I. m 90.4 
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WHAT IS C»£D IS: ' 

1. A catalytic component for polymerization of 

an a-olefin, said catalytic component being prepared through 
the following processes: an organo-magnesium compound 
expressed by a generic formula of R M g R' , in which R 
and R' represent either the same or different hydrocarbon 
groups having 1 to 10 carbon atoms, and a carbon tetra- 
halide are allowed to react with each other in the presence 
of an organic acid ester to obtain a solid product; said 
solid product is treated with an organic compound of 
phenol; and then the product is treated with a halogen 
containing titanium compound. 

2. A catalytic component for polymerization of 
an a-olefin according to claim 1, wherein the reaction 
for forming said catalytic component for polymerization 
of an a-olefin is carried out in an inert organic solvent, 

3. A catalytic component for polymerization of 

an a-olefin according to claim 2, wherein the concentration 
of said organo-magnesium compound in said inert organic 
solvent is within a range from 0.01 to 50 wt.?£, 

4. A catalytic component for polymerization of 

an a-olefin according to any one of claims 1-3, wherein 
the quantity in which said organic acid ester is added 
is 0,001 to 5 mol for 1 mol of said organo-magnesium 
compound. 
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5. A catalytic component for polymerization of 

an a-olefin according to any one of claims 1-4, wherein 
the quantity in which said carbon tetrahalide is mixed 
with said organo-magnesium compound is 0.01 to 10 mol 
for 1 mol of the hydrocarbon group of said organo- 
magnesium compound o 

6. A catalytic component for polymerization of 
an a-olefin according to any one of claims 1-5, wherein 
the reaction for forming said catalytic component for 
polymerization of an a-olefin is carried out at a tem- 
perature between -50 and 100 "C. 

7. A catalytic component for polymerization of 

an a-olefin according to any one of claims 1-6, wherein 
said phenol compound is used in quantity 0,01 to 10 mol 
per magnesium atom of said solid product obtainedthrough 
the reaction of said organo-magnesium compound and said 
carbon tetrahalide* 

8. A catalytic component for polymerization of 

an a-olefin according to any one of claims 1-7, wherein 
titanium tetrahalide is used as said halogen containing 
titanium compound. 

9. A catalytic component for polymerization of 
an a-olefin according to claim 8, wherein said titanium 
tetrahalide is used in quantity at least 0.01 mol for 

1 mol of magnesium in the matter to be treated with the 
titanium tetrahalide. 
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10. A method for homo- or co-polymerization of 
an a-olef in 'wherein said a-olefin is homo- or co- 
polymerized in the presence of a catalyst system con- 
sisting of an organo-aluminum compound and an a-olefin 
polymerizing catalytic component" which is prepared by 
allowing an organo-magnesium compound expressed by a 
generic formula of R M g E' , in which R and H' represent 
either the same or different hydrocarbon groups having 

1 to 10 carbon atoms, to react with a carbon tetrahalide 
in the presence of an organic acid ester to form a solid 
product; by treating said solid product with an organic 
compound of phenol; and then by further treating said 
solid product with a halogen containing titanium compound. 

11. A method for homo- or co-polymerization of 
an a-olefin according to claim 10, wherein the addition 
quantity of said organo-aluminum compound, as reduced to 
the aluminum atom contained in the organo-aluminum com- 
pound per titanium atom contained in said a-olefin 
polymerizing catalytic component, is 1 - 1000 in Al/Ti 
molar ratio. 

12. A method for homo- or co-polymerization of 
an a-olefin according to claim 10 or 11, wherein said 
method further include the use of a concomitant electron 
donor in addition to the use of said a-olefin polymerizing 
catalytic component and said organo-aluminum compound. 

13. A method for homo- or co-polymerization of 
an a-olefin according to any one of claims 10 - 12, 
wherein an organic acid ester is used as said electron 
donor. 



14. jj^^thod for homo- or co-polyin^^kat^JP3P742 

an cc-olefin according to any one of claims 10-13, 
wherein said electron donor is used in quantity 0.01 
to 2 o 0 mol for 1 mol of said organo-aluminum compound. 
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